We present Monte Carlo simulation results for the dynamical critical exponent z of the two-dimensional kinetic Ising model using a lattice of size 10 6 × 10 6 spins. We used Glauber as well as Metropolis dynamics. The z-value of 2.16 ± 0.005 was calculated from the magnetization and energy relaxation from an ordered state towards the equilibrium state at T c .
The precise numerical value of the dynamical critical exponent z, which characterizes the critical slowing down at a second-order phase-transition [1] , has not been conclusively calculated. This note presents an effort to calculate the value of z using a system of unprecedented size.
In simulations specific attention has been given to calculate z for the Ising model because of its simplicity and its model character as a representant for a universality class. The Ising model is defined by the Hamiltonian
where ij are nearest-neighbour pairs of lattice sites. The exchange coupling J is restricted to be positive (ferro-magnetic).
The dynamics of the system is specified by the transition probability of the Markov chain which will be realized by a Monte Carlo algorithm [3, 4, 5] . We used two transition probabilities
Time t in this context is measured in Monte Carlo steps per spin. One Monte Carlo step (MCS) per lattice site, i.e. one sweep through the entire lattice comprises one time unit. Neither magnetization nor energy are preserved in the model. Our system size, on which the analysis will be based on, was 10 6 × 10 6 . A new algorithm [9] was employed to simulate this very large lattice. Basically, instead of storing one lattice configuration and iterating in time we store only part of the lattice configuration at all time steps and iterate through the lattice. Thus we were able to reduce the memory requirements from approximately 100 GB to 20 MB.
It is generally believed that one can calculate z from the relaxation into equilibrium. In the theory of dynamical critical phenomena [10] , critical slowing down is expressed as the divergence of the linear relaxation time τ 
where ∼ stands for asymptotic proportionality and ν is the static critical exponent of the correlation length ξ. The exponent z is called the dynamical critical exponent.
In analogy with finite-size scaling in the theory of static critical phenomena one may infer the following finite-size scaling relation for the linear relaxation time
wheref (z ′ ) is a scaling function regular at z ′ = 0. Relation (3) is valid for L ≫ 1 and θ ≪ 1.
A value for z can be obtained for very large system sizes from the relaxation of the magnetization into equilibrium from another equilibrium state [2] . If the system size tends to infinity and we are at criticality, the above scaling relaxation implies
For the two-dimensional Ising model, the static critical exponents β = 1/8 and ν = 1 as well as the critical temperature T c = 1/( 1 2 log(1 + √ 2)) are exactly known. Two independent calculations were carried out by groups from Heidelberg using Metropolis dynamics and checkerboard updates and Cologne using Glauber dynamics and typewriter update.
Results from the Heidelberg group
During the course of our simulation we have monitored the magnetization M = (1/L 2 ) s i as a function of the number of sweeps t (MCS) through the lattice. We averaged over two independent configurations (cf. implementation of the algorithm in [9] ). Table 1 shows the raw data.
To determine the value of z from our data we calculated the slope in a log-log plot using 1
and grouped data points for a linear least-square fit. Plotted in figure 1 is the slope and the first and second order intercepts of the linear fits to these slopes for 1/t → 0 against the inverse time. We obtain a value of z ≈ 2.15 ± 0.02. This value is in agreement with results from recent series expansion calculations [11, 12] , damage spreading simulations [13] as well as other large scale simulates [6, 7] .
Results from the Cologne group
Shocked by the huge lattices from the Heidelberg group, we slightly modified and adapted the step method presented in [9] to typewriter update, which was used in our previous calculations with full lattice storage [8] . The use of typewriter update instead of checkerboard update used by the Heidelberg group, simplified this method considerable. Thereby and with optimization techniques similar to multi-spin coding our program reached 3.8 MUpdate/s on an IBM RS6000/990 (Power/2). With this program we calculated 50 iterations of a 10 6 × 10 6 lattice on an 8 processor IBM SP1 (Glauber dynamic, user time 31 days). Beside the magnetization the energy was obtained as well. Table 2 shows the data.
Similar to the magnetization one can also calculate the exponent z from the relaxation of the energy [7] :
For the determination of the value of z we calculated an arithmetic mean value of some data points. The number of gathered data points is calculated by ⌈iteration/5⌉ Figure 2 shows this and the first order intercepts. The magnetization data z Mag as well as the energy data z Energy lead to a z-value of 2.16 ± 0.005 for 1/t → 0. 
